Stromal cells negatively regulate primitive haemopoietic progenitor cell activation via a phosphatidylinositol-anchored cell adhesion/signalling mechanism.
We have tested the effect of stromal cells on the proliferation in long- and short-term cultures of primitive (Thy-1+, CD34+, CD33-, CD38- , HLA-DR , adherent in vitro and quiescent in vivo) progenitors in normal human bone marrow. These primitive cells produce granulocyte-macrophage colony-forming cells (CFU-GM) that are measured in secondary clonogenic assays. Addition of stromal cells to normal adherent haemopoietic progenitor cells reduced CFU-GM production by 80% (P =0.0002) after 1 week of incubation. In long-term culture (LTC), in the presence of stroma. the normal adherent cells did not produce significant numbers of CFU-GM until 3-4 weeks later which suggests that stromal cells reduce the probability of quiescent cell activation. This effect could not be attributed to soluble inhibitory factors and was specific to stroma grown with, rather than without, methylprednisolone. It was blocked by heparanase (H'ase) II treatment of stromal cells, by phosphatidylinositol-specific phospholipase C (PI-PLC) treatment of progenitor cells, by antibody blocking of beta1 integrin molecules or by exposure to glucose/N-acetyl-D-glucosamine/alpha-methyl-D-mannoside, but not by exposure to galactose or fructose. Moreover, these interventions enabled the progenitor cells to respond to stimulatory factors in the culture supernatant. We interpret these results as support for a model involving primitive progenitor cell binding to stroma by PI-CAM/HS, beta1 integrin activation via lectin-like interactions and the transduction of signals which reduce the ability of primitive cells to respond to ambient stimulators. This model provides a mechanism for the maintenance of the quiescent state of stem cells by adhesion to stromal cells.